Afterdepolarizations and triggered activity develop in a select population of cells (M cells) in canine ventricular myocardium: the effects of acetylstrophanthidin and Bay K 8644.
Early afterdepolarizations (EADs) are membrane oscillations that interrupt or retard the repolarization phase of the cardiac action potential, whereas delayed afterdepolarizations (DADs) are oscillations that arise after full repolarization. When EADs and DADs are sufficiently large to depolarize the cell membrane to its voltage threshold, they give rise to triggered action potentials, which are believed to underlie some forms of extrasystolic activity and tachyarrhythmias. EAD- and DAD-induced triggered activity have been described and well characterized in isolated Purkinje fibers exposed to a wide variety of drugs, but are rarely seen in syncytial preparations of ventricular myocardium. These results are inconsistent with those of in vivo studies or experiments involving enzymatically dissociated myocytes. In the present study, we used the cardiotonic agent acetylstrophanthidin (AcS) and the calcium channel agonist Bay K 8644 to provide evidence in support of the hypothesis that induction of prominent EADs, DADs, and triggered activity occurs in a select population of cells in ventricular myocardium. The data indicate that EADs, DADs, and triggered activity produced by digitalis and Bay K 8644 are limited to or more readily induced in the deep subepicardial cell layers of the canine ventricle (M cells). Afterdepolarization-induced triggered activity was never observed in the epicardial or endocardial layers.